INTRODUCTION
Patients with Alzheimer's disease have a welldocumented picture naming impairment and some studies have further revealed the presence of category specific deficits. Nevertheless, the incidence and pattern of category-specificity across Alzheimer's patients as a group (Silveri et al., 1991; Tippett et al., 1996) , and for individual Alzheimer's patients (Mauri et al., 1994; Garrard et al., 1998; Gonnerman et al., 1997; Laws et al., 2002 Laws et al., , 2003 has been inconsistent. Most have reported living deficits, a minority has reported nonliving deficits, some report both and still others find no category specific effects at all in Alzheimer's patients. Several questions remain unanswered including: what factors might contribute to whether studies do or do not find category effects; whether a living or nonliving category effect is reported; and why so many living cases are reported?
First, category-specific effects may, of course, be hidden and/or distorted within a group analysis because individual Alzheimer's patients have category effects in opposing directions (i.e., some living and some nonliving) and so, cancel each other. In a cross-sectional design, Gonnerman et al., (1997) reported that the presence of living or nonliving deficits was related to the degree of anomia, i.e. patients with less impaired naming showed a deficit for nonliving things, and those more severely impaired showed living thing deficits. While this might explain some variability across previous studies, two recent studies have failed to replicate the reported association in larger samples of Alzheimer's patients (Zannino et al., 2002; Garrard et al., 1998) . Nevertheless, the importance of examining individual patients and their heterogeneity is emphasized as a critical factor.
It is also notable that previous studies have examined Alzheimer's patients within a restricted range of cognitive ability as indicated by their Mini Mental Status Examination (MMSE) scores (Table  I) , and a constrained and distorted range of ability in controls (Table II) . Indeed, for a long time in this literature, it has been assumed that patient performance is an exaggerated version of the assumed normative profile. Although this hypothesis had not been explicitly examined, it was assumed that normal subjects would similarly find those items more difficult to name which are: less familiar, have lower name frequencies, greater visual complexity and so on -in other words, living things; and this was used to partly explain the 5:1 ratio for living to nonliving deficits. More recently, however, evidence has emerged that, counter to this assumption, it is quite common for normal subjects to show better naming of living than nonliving things (for examples using a variety of paradigms, see Laws, 1999 Laws, , 2000 Laws, , 2002 Laws and Gale, 2002a, 2002b; Laws and Neve, 1999; Laws et al., 2002 
ABSTRACT
Mixed findings have emerged concerning whether category-specific disorders occur in Alzheimer's disease. Factors that may contribute to these inconsistencies include: ceiling effects / skewed distributions for control data in some studies; differences in the severity of cognitive deficit in patients; and differences in the type of analysis (in particular, if and how controls are used to analyse single case data).We examined picture naming in Alzheimer's patients and matched elderly healthy normal controls in three experiments. These experiments used stimuli that did and did not produce ceiling effects / skewed data in controls. In Experiment 1, we examined for category effects in individual DAT patients using commonly used analyses for single cases (χ 2 and z-scores). The different techniques produced quite different outcomes. In Experiment 2a, we used the same techniques on a different group of patients with similar outcomes. Finally, in Experiment 2b, we examined the same patients but (a) used stimuli that did not produce ceiling effects / skewed distributions in healthy controls, and (b) used statistical methods that did not treat the control sample as a population. We found that ceiling effects in controls may markedly inflate the incidence of dissociations in which living things are differentially impaired and seriously underestimate dissociations in the opposite direction. In addition, methods that treat the control sample as a population led to inflation in the overall number of dissociations detected. These findings have implications for the reliability of category effects previously reported both in Alzheimer patients and in other pathologies. In particular, they suggest that the greater proportion of living than nonliving deficits reported in the literature may be an artifact of the methods used.
